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INTRODUCTION. 
In work with cultures from normal and pathological human lymph 
nodes cultivated either in plasma from the individual from which the 
node was taken at operation (autogenous plasma, or autoplasma) or 
in that of another individual (homogenous plasma, or homoplasma), 
giant cells resembling markedly the giant cells in tuberculous lymph 
nodes have been found.  The explants were from nodes obtained at 
operations at  the Johns Hopkins Hospital, the cultures being made 
in the usual manner. 
Several  types  of  cells  nngrated  out  from  the  explants  into  the 
plasma  clot  or  onto  the  cover-glass;  namely,  lymphocytes,  small 
wandering cells,  large  wandering cells,  giant  cells,  spindle and  tri- 
angular cells, and occasionally large lymphocytes, polymorphonuclear 
leucocytes,  and  eosinophils.  An  account  of  the  migration  of  the 
lymphocytes  from  this  series  of  cultures  has  recently  appeared.  1 
The giant cells are described in the present paper.  They seemed to 
be formed, for the most part, within the explant and to migrate out 
after their formation.  They probably either arose from or had the 
same  origin  as  the  large  wandering  cells  which  appeared  in  great 
numbers  in  practically  every  culture.  The  giant  cells  and  large 
wandering cells  were identical in  structure and general appearance, 
except that the latter were smaller and contained only one or two 
1  Lewis, W. H., and Webster, L. T., Migration of lymphocytes in plasma cul- 
tares of human lymph nodes, J. Exp. Med., 1921, xxxiii, 261. 
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nuclei.  The large wandering cells seem to correspond to the epithe- 
lioid  or  endothelioid  cells  familiar  to  pathologists.  There  are  at 
least two possible modes by which the giant cells might have arisen 
from  the  wandering  cells.  The  first  and  probably  most  generally 
accepted  view is  that  of  the  fusion of a  few or  many large mono- 
nuclear  wandering  cells.  Lambert  (1912  ~,*) has  shown  experimen- 
tally,  by  the  introduction  of  Iycopodiurn  spores  into  Cultures  of 
spleen,  that  wandering  cells may gather  about  them and  fuse  into 
large  foreign body  giant  ceils.  He  has  also  shown that  such  large 
giant  cells  may  form  about  other  foreign  bodies,  such  as  cotton 
threads,  and even the cover-glass appears  to act  as  a  foreign  body. 
He  found, however,  that  the  connective tissue  from the heart  of a 
chick embryo cultivated  in dtro did  not form giant cells about  lyco- 
podium spores. 
The second possibility of origin for these giant ceils is that of divi- 
sion of the nucleus without division of the cytoplasm.  There  were 
no signs of mitosis, and although many indications of amitosis of the 
nucleus were seen in both living and fixed cultures, we were able to 
observe only one clear case of amitosis of the nucleus without division 
of the cytoplasm. 
The general  structure  of  the  giant  cells,  the  arrangement  of  the 
nuclei about the central area,  and the numerous instances of partial 
cleavage  of  nuclei indicate  that  these  cells  arise  by  amitosis  from 
large wandering cells.  Since the giant  cells form for the most part 
within the  explant it is perhaps not  altogether surprising that  ami- 
tosis  is rarely observed. 
OB  SERVATIONS. 
There were eight series from normal nodes, one series  (No.  19)  in 
autoplasma and seven series (Nos. 19a, 19b, 19c, 10, 13, 15, and 16) in 
homoplasma.  There  were  43  cultures  of  the  series  in  autoplasma, 
in only one of which was a  giant cell observed, and that on the 4th 
Lambert, R. A., The production of foreign body giant cells in v/tro, J. Exp. 
Med., 1912, xv, 510. 
a Lambert, R. A., Variations  in the character  of growth in tissue  cultures, 
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and  6th  days.  Of  the  seven  series in  homoplasma,  no  giant  cells 
were seen in four (Nos.  19a,  19b,  10,  and  15).  In Series 19c a  few 
giant cells were found on the 3rd and 4th days.  In one of the cul- 
tures of Series 13 a single giant cell was observed on the 3rd day and 
in Series 16 one was first observed on the 6th day. 
Three series (Nos.  17, 21,  and 22)  from chronic lymphadenitis cul- 
tivated in homoplasma each showed a few giant cells in several of the 
cultures, in one series (No.  17)  from the 2nd to 7th days, in the sec- 
ond (No. 21)  from the 3rd to llth days, and in the other series (No. 
22)  a  single giant  cell was  seen on  the  3rd  day.  From  one  series 
(No. 3) of chronic lymphadenitis cultivated in autoplasma no results 
were obtained. 
In one series (No.  1) from acute lymphadenitis in autoplasma sev- 
eral giant  cells were seen on the 6th,  7th,  and 8th .days.  Some of 
them were probably present on the preceding days but the observa- 
tions were not complete for the earlier period. 
The five series (Nos.  9,  7,  18,  14,  and  12)  from tuberculous nodes 
all showed giant cells in some of the cultures.  In Series 9, explanted 
in autoplasma, a giant cell was seen as early as the 1st day, and later 
some of the cultures  showed many giant  cells.  They continued in 
evidence until  the 9th  day, when the observation was ended.  The 
other series were cultivated in homoplasma.  In  Series  7  none was 
observed on the 1st day but there were many on the 2nd and follow- 
ing days, and a  few were still present on the 8th day, the last day of 
observation.  In Series 18 giant cells were observed from the 2nd to 
llth days.  In Series 12  only a  very few were seen from the 3rd to 
12th days, and in Series 14 a  few were likewise seen from the 3rd to 
8th days.  Four series (Nos. 23, 23a, 24, and 24a) from caseous tuber- 
culous nodes in autoplasma and homoplasma showed no cell migration. 
Two series of cultures (Nos. 5 and 6) from Hodgkin's disease showed 
a  fair number of gi~ut  cells.  Series 5,  in  autoplasma,  first showed 
giant cells on the 2nd day; they were fairly numerous up to the 6th 
day, as long as observations continued.  In the other series (No. 6), 
in homoplasma, two peculiar giant cells were seen 2  hours after the 
cultures were made.  Others were observed from the 2nd to 7th days. 
One series (No. 2)  from chronic lymphatic leucemia ancl one (No. 
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from  a  metastatic  sarcomatous node in autoplasma a  few giant cells 
were observed on the  2nd  and  4th  days.  Series  11,  in  autoplasma, 
from  a  metastatic  melanotic  sarcoma  taken  at  autopsy  and  Series 
4,  in  homoplasma,  from  a  metastatic  round  cell  sarcoma  gave no 
results. 
There  were two series  (Nos.  25  and  26)  from metastatic  carcino- 
matous  nodes  in  homoplasma.  No  giant  cells  were  seen  in either 
series, both of which were observed from a  few hours after explanta- 
tion up to the  llth  day. 
To sum up the results of the general observations on the occurrence 
of  giant  cells  in  cultures  from  normal  and  pathological  nodes,  we 
found that-typical giant cells were occasionally seen in cultures from 
normal  nodes  and  from  chronic  and  acute  lymphadenitis.  They 
were  very abundant  in  cultures  from  tuberculous  nodes  and  fairly 
numerous  in  cultures  from  Hodgkin's  disease.  A  very  few  were 
found in cultures from a metastatic sarcomatous node but none from 
metastatic  carcinomatous nodes.  The other series were not success- 
ful enough to warrant  conclusions. 
All the giant  cells were of the  same type, although  they varied in 
size,  the number of nuclei,  etc.  They usually appeared on the  2nd 
or  3rd  day of  the  cultures  after  the  lymphocytes and  polymorpho- 
nuclears  (if any were present)  and wandering  cells had migrated out 
in large numbers into the plasma  clot.  The wandering  cells did not, 
as  a  rule,  move out  into  the  clot  until  the lymphocytes  and  poly- 
morphonuclears  were well under way.  The  wandering  cells as  they 
migrated  out from  the  explant  into  the  plasma were usually loaded 
with bright,  greenish,  fat globules.  Most of the giant cells came out 
from  the  explant  in  this  form. 
Structure  of  the  Giant  Cells. 
The  giant  cells,  with  their  many  nuclei  and  large  accumulation 
of fat  globules,  when  contrasted  with  the  more  familiar  cells  (Figs. 
7 and  10 to 12), were striking objects in the cultures,  especially when 
they were on  the  cover-glass over a  liquefied  area.  They could be 
observed much  better  on  the  cover-glass  than  in  the  plasma  clot. 
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certain  amount of shifting about of the cytoplasmic contents and of~ 
the nuclei; they retained,  however, their general internal  topography. 
The  giant  cells were exactly similar  in  structure  to  the large mono- 
nuclear  wandering  cells  (epithelioid  cells),  except  that  they  were 
larger and contained  two or more nuclei.  Each giant  cell contained 
a  central  area about which were arranged the nuclei embedded more 
or  less in a  zone of fat globules.  Surrounding  the zone of fat were 
many  short  mitochondrial  threads  which  projected  in  among  the 
peripheral  fat globules and out into the clear ectoplasm.  The whole 
endoplasmic  mass  was  surrounded  by  a  clear,  more  or  less  homo- 
geneous ectoplasm. 
The  various structures  are seen to best advantage when the giant 
cells  are flattened  out on  the  cover-glass,  as shown in Figs. 1 and 2. 
They are not always in this form, however, for frequently they hang 
down  from  a  much  smaller  area  of  attachment.  In  such  cells  the 
endoplasmic  part  with  the  central  area,  fat  zone,  and  nuclei may 
hang far below the cover-glass as a  rounded  or elongated mass,  sur- 
rounded  by  the  ectoplasm  which  spreads  out  more  or  less  on  the 
cover-glass. 
The  cells  that  were  flattened  out  on  the  cover-sllp  exhibited  a 
peculiar condition resembling a  cell split in half with the cut surface 
against  the  cover-glass  but  covered  by  ectoplasm.  When  in  this 
condition the central  area seemed to come in contact with the layer 
of ectoplasm  attached  to  the  cover-glass.  The  zone of fat  globules 
surrounded  the rest of the central  area like a  half shell.  The nuclei 
usually seemed most abundant in a  horseshoe area embedded in that 
part of the fat zone near the cover-glass.  In many cells nuclei could 
not  be  detected in  any  other  location,  but  in  some  instances  they 
were  seen scattered  more or less  throughout  the  fat zone  (Fig.  28), 
especially in the thicker cells. 
Central Area.--The central area consisted of a finely granular mass: 
within which could sometimes be seen a  clearer homogeneous centro- 
sphere  or what  appeared  to  be a  centrosphere.  No  centrioles  were 
observed either in the living or in the fixed cells.  In the living cells 
the  fine  granules  of the central  area had a  great  affinity for neutrall 
red  and  took up  the dye readily and  intensely.  In  fixed specimens 
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and under certain conditions occupied the greater part of the endo- 
plasmic area.  In the older cultures neutral red granules were some- 
times  scattered in  among  the  fat  globules  and  were  seen  in  the 
ectoplasm.  Since  neutral  red  is  probably  only  taken  up  by  the 
non-living cytoplasmic inclusions (Lewis, 19194  ) this central area must 
be considered as non-living. 
The origin of this central area is not altogether clear.  There are 
several possibilities which must be considered.  All cells in tissue cul- 
tures gradually accumulate granules which have a  great affinity for 
neutral red.  The accumulation usually becomes more marked in the 
older dultures as the cells become more degenerate.  These granules 
have a decided tendency to become massed about the centriole, usu- 
ally near  one side  or  at  one  end  of the  nucleus.  They have been 
called  degeneration  granules  (Lewis,  19194  )  and  are  supposed  to 
represent  an  accumulation  of  waste  products  which  the  cells  are 
unable  to  get  rid  of  in  their  abnormal  environment,  and  come in 
part perhaps from a  breaking down of the cytoplasm.  The central 
area of the large Wandering cells and of the  giant  cells may repre- 
sent a  somewhat similar accumulation of waste products. 
Another possibility presents itself.  The large wandering cells are 
voracious  phagocytes  and  are  often  crammed  full  of  dead  lym- 
phocytes  in  various stages of digestion.  The ingested lymphocytes 
tend to  accumulate in what later becomes the central area,  and as 
digestion  proceeds  they  are  reduced  to  granules  of  various  sizes. 
The  giant  cells  likewise often contain a few partially digested lym- 
phocytes (Fig. 27).  As the greater part of this process of ingestion and 
digestion of lymphocytes seems to take plac~ within the explant, and 
since the majority of cells that migrate out show only the granular 
debris  which makes up  the central area,  we have not  followed the 
process in  sufficient detail  to  determine to  what  extent the central 
area is dependent upon such digestive waste products for its origin. 
It  seems probable,  however,  that  such  waste  products  are  in  part 
responsible for the central area. 
These two possibilities  are somewhat similar in their nature,  both 
being concerned with the waste products of metabolism.  Still another 
4 Lewis, W. H., Degeneration granules and vacuoles in the fibroblasts of chick 
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theory for the origin of these granules suggests  itself;  namely,  that 
foreign substances, which are not metabolized, enter the cells and are 
segregated into a  gradually enlarging central area. 
N~/~.--The nuclei which lay around the periphery of the central 
:area exhibited a  peculiar and important arrangement.  In the large 
wandering cells the nucleus was usually at  one side of this  central 
area.  In the binucleate and trinucleate cells and in giant cells with 
few nuclei, they tended always to be eccentric as regards the central 
area (Figs.  3  to 9  and 13  to 25).  When there were several or even 
many nuclei  the  same  arrangement  often  prevailed,  as  the  nuclei 
only  partially  surrounded  the  central  area,  and  gave a  somewhat 
horseshoe-like effect in most of the cells. 
This peculiar arrangement of the nuclei is easily explained through 
the assumption that  the giant  cells arise from the large wandering 
cells by amitotic division of the nuclei without division of the cyto- 
plasm.  The  first division  in  a  mononuclear cell would result in  a 
binucleate  cell with  the  two  nuclei near  together but  eccentrically 
placed  as  regards  the  central  area  (Figs.  13  to  16  and  20  to  22). 
The  two  nuclei  do  not  always remain near together but may shift 
more or less around the periphery of the central area (Figs. 5,  16, and 
26).  As  subsequent  divisions  occur  the  nuclei  gradually  surround 
more and more of the enlarging central area, but even in the multinu- 
cleated giant cells there is usually a gap in the circle of nuclei (Figs. 
17  to  19 and 27). 
It is difficult to understand how such an arrangement of the nuclei 
about  the  central  area  could  have  come about  except  by  nuclear 
division, unless the fusion of wandering cells to form the giant cells 
occurred before the formation of a  central area.  This is,  of course, 
possible, but since all the large wandering cells that migrate out from 
the explant possess a similar central area, the fusion, if it does occur, 
must take place within the explant. 
We endeavored to observe nuclear division in these cells after they 
had migrated out onto the cover-glass, but only one clear case was 
seen of amitotic division of the nucleus in one of the large wandering 
cells.  The nuclei often became indented more or less, but sometimes 
straightened out  again.  In  the fixed specimens there were usually 
many nuclei which showed all stages of amitosis in both  the mono- 
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The  nuclei varied in  number from two  to  60  or more.  Most  of 
the giant cells contained not more than twelve, and only a  few had 
more  than  twenty-five.  The  nuclei  also  varied  somewhat  in  size 
even in the same cell, probably through unequal cleavage (Fig.  25). 
Sometimes they were half the usual size or even less.  In the latter 
instances they probably arose as bud-like processes.  The  cleavage 
furrow seems either to arise on the side of the nucleus away from the 
central area, or to be deeper on that side. 
We  have  already noted  that  the  large  central  area  in  the large 
wandering cells and in the giant  cells indicates  that  they have had 
an abundant food supply of dead lymphocytes, and it is only natural 
that  the great increase in .cytoplasmic bulk  should be accompanied 
by a  corresponding increase in nuclear material.  An important fac- 
tor, then, in the formation of these giant ceils seems to be an over- 
abundant food supply.  They are apparently unable to get rid of the 
waste  products  of  digestion  which  accumulate in  the  central  area 
and about which the nuclei arrange themselves. 
Fat Globules.--The  zone of fat globules about  the central area is 
the most conspicuous feature of the living giant cells and of the large 
wandering  cells.  The  globules  are  usually numerous and  of  fairly 
uniform  size.  They  vary  slightly,  however,  in  different  cells;  in 
some  they seem to  be  uniformly smaller than  in  others.  In  fixed 
preparations,  made  with  Zenker's  fluid  without  acetic  acid,  only 
traces  of  the  spaces  which  they formerly occupied are  to  be  seen. 
There is a  great difference between the appearance of the living and 
of the fixed specimens, as may be seen from the figures.  The globules 
stain  well  after  formaldehyde fixation  with  Scharlach  R.  In  the 
living cells the globules have a  peculiar greenish color. 
The zone of fat globules varies considerably in width in different 
cells and in a  few specimens it was reduced to  a  small area at  the  ~ 
poles (Fig. 8).  Sometimes the globules seem to have a radial arrange- 
ment with reference to the central area.  The circumference of the 
zone  is  remarkably  uniform  and  even,  although  the  globules  are 
sometimes slightly scattered. 
The  nuclei  are  usually  embedded  in  the  inner part  of  the  zone 
where  it  borders  the  central  area.  Mitochondria  are  scattered 
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This large accumulation of fat globules depends, we think, upon the 
abundant  supply of food which  the  cells had  while in  the  explant. 
They are loaded with fat when  they migrate  out.  The  fat may be 
looked  upon  as  one  of  the  by-products  of  digestion  of  the lym- 
phocytes that the giant cells have not been able to use.  It may also in 
part  have  been ingested  as  such,  and  in  part  have  originated  as  a 
result of the disordered metabolism in the abnormal environment.  It 
seems to be utilized in some of the cells with still further enlargement 
of the central area,  as shown in Fig. 8. 
Mi~ochondria.--The mitochondria  were  usually  abundant  in  the 
giant cells in the form of wavy or curly threads.  They seemed to be 
most numerous immediately about the zone of fat globules.  There 
were  many  between  the  globules  and  they  extended  out  more  or 
less into the ectoplasm.  Their distribution was similar to that found 
in the large wandering  cells.  They were best seen after the  cultures 
had been washed with  a  solution of ]anus green and when the cells 
were much flattened.  It was often difficult to determine how abun- 
dant  they were in  the fat zone.  The mitochondria  were sometimes 
remarkably  curly;  more  rarely  they appeared  as  rods  or  granules. 
The  fact  that  they were usually long  or  slender  indicates  that  the 
cells were in  fairly good condition,  as in degenerating  cells of chick 
embryo  cultures  the  mitochondria  become more  or  less  broken  up 
into  rods and  granules  which later  swell to form small vesicles. 
Ectoflasm.--The  ectoplasm  consisted of a  relatively thick,  homo- 
geneous, clear layer and, when the cells were much flattened, formed 
a  broad  thin  zone  (Fig.  29).  As  already  noted,  the  mitochondria 
seemed to be most abundant in the part of the ectoplasm immediately 
surrounding  the  zone  of  fat  globules.  Occasionally,  neutral  red 
granules and a few fat globules were seen in the ectoplasm.  In fixed 
specimens it was often noted that the surface adherent  to the cover- 
glass was studded with minute dots or points.  This appearance was 
such as to lead to the belief that the giant cells were attached  to the 
cover-glass  by  numerous  very  short  processes,  or  protuberances, 
and not by a  uniform surface.  In most of the giant  ceils that were 
spread out on the cover-slip the ectoplasm appeared to come directly 
in contact with the central area on the cover-glass side of the cell, as 
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SUM.MARY. 
Giant  cells  resembling those found in tuberculous nodes appeared 
in  cultures of various normal and pathological human lymph nodes 
cultivated  in  plasma.  They migrated  out  from  the  explants  from 
normal and  tuberculous nodes,  from nodes  from acute and  chronic 
lymphadenitis and Hodgkin's disease, and from a metastatic sarcoma. 
They were most abundant in cultures from tuberculous nodes.  The 
giant cells are similar in  structure to  the large wandering cells and 
probably arise from them.  We are uncertain, however, as to how the 
giant cells develop.  There is no evidence of fusion of the large mono- 
nuclear wandering cells; on  the other hand,  there is  some evidence 
that  they  arise  by  amitosis  of  the  nuclei  without  division  of  the 
cytoplasm, which increases in bulk. 
They contain  a  large central area of more or less granular char- 
acter which  takes  up  neutral  red with  great  avidity.  This central 
area probably consists of dead material, the waste products of metab- 
olism and of digested foodstuffs such as lymphocytes that  the cells 
are unable to  get rid of in the abnormal environment, and perhaps 
also  of  accumulated non-living  foreign substances  that  have  pene- 
trated into the cells and become segregated. 
The central area is surrounded by a conspicuous zone of fat globules 
in which the nuclei are embedded. 
The nuclei vary in number from 2 or 3 to 50 or 60.  Usually, how- 
ever, there are not more than 10 or 20,  and in the cells that are fiat- 
tened out on the cover-slip they often have a horseshoe-like arrange- 
ment about the equator of the central area. 
Mitochondria are abundant  and  usually in  the form of wavy or 
curly threads.  They seem  to  be most  numerous in  the  ectoplasm 
immediately about the fat zone.  They also extend in among the fat 
globules and out into the ectoplasm. 
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EXPLANATION OF PLATES. 
]?LATE 27. 
FIG.  1.  Typical giant cell,  spread out on the cover-glass, from a living 6 day 
culture from an acute lymphadenitis  specimen in autoplasma  (Series  1).  The 
central area, which took neutral red, is surrounded by a  zone of fat globules in 
which are embedded  the  nuclei.  Mitochondrial  threads  are  seen  in  the  clear 
ectoplasm. 
Fro. 2.  Idealized section of a giant cell as it lies against the cover-glass.  ×  750, 
FIo. 3.  Large wandering cell from a living 4 day culture from Hodgkin's node 
in autoplasma (Series  5).  The large central area with the nucleus probably just 
below it, the fat zone, ectoplasm, and mitochondria partly between fat globules 
and partly in ectoplasm are shown.  X 750. 
Fro. 4.  Another large wandering cell  from the same culture on the  5th day. 
There are indications of a centrosphere in the central area; the nucleus is deeply 
indented.  ×  750. 
FIG. 5.  Binudeate large wandering cell from a living 6 day culture from a tuber- 
culous node in homoplasma (Series  7).  The small central area, broad fat zone 
with globules more or less radially arranged, and the mitochondria at the edge 
of and partly in the fat zone are shown.  X 750. 
FIG. 6.  Small giant cell from a  living 6 day culture from Hodgkin's node in 
autoplasma (Series  5).  Three nuclei, a large central area, and a fat globule zone 
surrounded by mitochondrla may be seen.  X 750. 
FIG.  7.  Giant cell from a  living 5 day culture from Hodgkin's node in auto- 
plasma (Series 5).  There are four or five nuclei, a small central area, and a broad 
fat globule zone with mitochondria about its periphery.  ×  750. 
FIG.  8.  Small giant cell from a  living 6 day culture from Hodgkin's node in 
autoplasma (Series  5).  There are four nuclei, a very large central area, only a 
few fat globules at the poles, and few mitochondrial rods and granules.  ×  750. 
Fro. 9.  Small giant cell from a living 3 day culture from a tuberculous node in 
homoplasma (Series  7).  There are three nuclei, a  small central area, a  narrow 
fa  t zone, and many long wavy naitochondria in the ectoplasm.  The edge of the 
ectoplasm is rolled up.  ×  750. 
FIG. 10.  Three lymphocytes from a  living 4  day culture from a  tuberculous 
node in autoplasma  (Series  9)  for comparison with  the size of the other cells. 
Neutral red granules are present.  X 750. 
PLATE 28. 
FIG. 11.  Giant cells, wandering cells, and lymphocytes on the cover-glass over 
the liquefied area, from a fixed and stained 4 day culture from a tuberculous node 
in autoplasma (Series  9).  X  100. 
FIGs. 12 to 14.  Three areas from Fig. 11. 
FIG. 12.  Very large giant cell with many nuclei surrounding an elongated cen- 
tral area.  A few small giant cells and wandering cells may also be seen.  ×  375. 360  CULTURES  IFROM HUM.AN' LYMPH NODES 
PLATE 29. 
FIG. 13.  Giant cells, wandering cells, end lymphocytes.  ×  375. 
FIO.  14.  Larger  giant  cells.  Elongated  migrating  lymphocytes are  seen  on 
the large giant cell at the right.  ×  375. 
PLATE 30. 
FIGS. 15 to 19.  Five cells from the same region of the fixed culture shown in 
Fig. 11, illustrating the arrangement of nuclei as they increase in number, prob- 
ably by amitosis.  X  750. 
FIGS. 20 to 26.  Seven large wandering cells on the cover-glass, from a  fixed 
2  day culture  from a  metastatic  sarcomatous  node in  autoplasma  (Series  8). 
Various stages of amitosis are shown.  The ectoplasm shows shrinkage.  X  750. 
FIG. 27.  Giant cell on the cover-giass, from a fixed 8 day culture from a tuber- 
culous node in  homoplasma (Series  18).  A  few incompletely digested lympho- 
cytes may be seen  in  the central area;  the nuclei only partially  surround  the 
latter; short mitochondria.  X 750. 
FIG. 28.  Giant cell on the cover-glass, from a fixed 5 day culture from a  tuber- 
culous node in autoplasma  (Series  9).  The central area shows a  few partially 
digested lymphocytes; the nuclei are more scattered  than usual.  X 250. 
PLATE 31. 
FIG. 29.  Giant cell very much flattened on the cover-glass, from a fixed 8 day 
culture from a tuberculous node in homoplasma (Series 7).  Two partially digested 
lymphocytes may be seen.  The ectoplasm is very thin,  showing several holes. 
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